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to work at normal range and to interrupt every five minutes
with ten seconds rest. They often get along and do a credit-
able amount of work, but are obliged to exercise care in the
use of the eyes. Overtaxation results in a setback, which
compels renewed rest and prudence. He asked Dr. Valk and
the members of the section if they meet these cases, and if
they discover refractive or muscular errors, the correction of
which does not remove the symptoms of asthenopia. Regard-
ing the second proposition, he said that he thinks Dr.
Valk expresses the modern tendency of thought relative to
tenotomies. Dr. Prince takes the middle ground. He first
favors advancement, in all cases, either heterophoria or stra-
bismus, and later performs tenotomy when indicated. This
procedure is rational and the results are better.
Db. Oscar Wilkinson, Washington, D. C, stated that three
years ago he began a A'ery extensive study of his series of
asthenopic cases. He treated the patients first under homa-
tropin, examined them before and after, its use gi\'ing the
correction, eliminating muscular defects, and when they re-
turned with still some symptoms he used atropin. Out of a
series of fifty cases he has found what he terms astigmatic
accommodation in five cases. This Avas usually found Avith
the use of atropin after from 3 to 6 days. He has had these
patients use atropin as long as ten days before the full amount
of astigmatism was shown. These cases with full correction
have been relieA'ed entirely. Dr. Wilkinson believes that in
our haste to get through Avith our work we often pass over
our asthenopic patients Avithout a sufficient number of exam-
inations. He believes that the ordinary use of homatropin
will not bring out the accommodation, if there is latent astig-
matism Avith hypermetropia; Ave must use atropin. In Wash-
ington, where so many patients are clerks who go to school at
night, there is an unusually large number of people suffering
from eyestrain according to the population, and the loss of
ability to use their eyes means more to them than to ordinary
individuals.
Dr. G. M. Gould, Philadelphia, declared that Ave have come
to a blind alley in this matter and that each one differs from
the other. He asked if there are any two or ten prescriptions
which agree for glasses independently given which agree in
the diagnosis of one patient's error of refraction. He does
not think so. He has hardly ever- seen prescriptions which
agree Avith each other or with his. Ophthalmologists must
come to some sort of an agreement, he said, or make the
specialty ridiculous. They must get doAvn to a basis of truth
and do away with this ever recurring disagreement with
each other. The only Avay to do this is to have an endowed
and recognized optical refraction school. By disagreements
and neglect, he said, ophthalmologists are producing quack
optical and refraction schools.
Dr. Leartus Connor, Detroit, said that he daily sees the
work of fellow ophthalmologists Avith which he absolutely
agrees, and that he has done so ever since he began the
practice of ophthalmology. Therefore, he said, the practice
of ophthalmology in Detroit and in that part of the country
is not a bedlam. Further, he said that an increasing feeling
of agreement comes with years of experience and Avith our
appreciation of Avhat the other fellow has done, but that it
will never be brought about from a priori ideas; it must be
founded on observation, proper deductions from such observa-
tions and practice based on that. It is simply carrying out
the laws and principles taught by Morgagni more than a hun-
dred years ago, on which all scientific medicine has been based.
A special school to teach refraction from a priori reasoning is
not needed, he said, but every fact must be accurately
recorded and the efforts of one man placed in possession of
others, and as they have the same eyes, the same reasoning
pOAvers, and the same desire to benefit patients, so Avili there
be a unity. Dr. Connor thinks that there is a substantial
unity in ophthalmology, as much so as in any other part of
medicine or any other profession. He does not think that
ophthalmologists need be 'afraid that they are not progressing,
or progressing in the right way, or that they do not have the
respect of intelligent men in and out of the profession every-
where.
1
Dr. G. C. Savage, Nashville, said that notwithstanding what
Dr. Connor has said, he thinks that there is difference in re-
sults and that this depends on the difference in methods.
When all can have the same methods all will have the same
results.
Dr. Francis Valk, NeAV York, said that he hopes the day
will come when physicians Avili be so advanced in refraction
examination that by objective methods they can fit glasses
without asking their patients any questions whatever.
CONJUGATE LATERAL DEVIATION.
J. H. CLAIBORNE, M.D.
NEW YORK.
It seems a well-established fact that all the move-
ments of the eyeball which are innervated from the
cerebral cortex are associate or conjugate. It also seems
well established that lateral conjugate movements of
the eyeball can be effected through stimulation of the
center for the sixth nerve, or on the floor of the fourth
ventricle. Of the associate or conjugate movements of
the eyeballs, the lateral ones are the most extensive;
and this is consistent with the fact that the human
being can move about on a plane surface to an extent
which is limited only by physical obstruction or the
deficiency of his motor apparatus.
Dangers which threaten the human being come, as a
rule, in the nature of things, from some direction in the
plane on which he stands. They rarely come from
above, and more rarely still from below. The asso-
ciated movements of the eyeball downward are much
limited, and those upward still more so. All movements
of the eyeball that are conjugate are assisted and sup-
plemented by the movement of the head, and it is evi-
dent that the movements of the head to the right and
left are greater than in other directions. These re-
flections bear directly on the importance of the conju-
gate movements in general, and particularly those to
the right and left.
Prévost first pointed out the significance and impor-
tance clinically of conjugate deviations of the eyeballs
as a symptom of apoplexy; but this is a fugacious
symptom and passes in a few hours, because in the first
place it is a distant symptom and, in the second, the
sound side of the brain probably learns to perform the
duty of the stricken side. As will be shown in a case
later to be cited, localization from conjugate deviation
is uncertain, both on account of its transitory character
and because the position of the cortical center for asso-
ciate movements is not yet established.
Landouzy, Wernicke and Henschen, from clinical and
postmortem study, have located the center in the inferior
parietal lobe. Munk arrived at the same conclusion
from experimental study. Ferrier, on the other hand,
observed conjugate deviation from electrical stimula-
tion of the angular gyrus, but, as this experimenter at
that time thought the angular gyrus the center of vision,
he concluded that the reaction obtained was in the
nature of reflex from the visual center to the oculo-
motor center. Ferrier, together Avith Horsley and
Beevor, have placed the center in the second frontal
convolution.
Schaeffer and Munk more recently found that faradi-
zation of one visual center caused conjugate movements
of the eyes to the opposite side, and Munk showed that
this occurred even though the association tracts betAveen
the visual and Avhat he regarded as the oculomotor cen-
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ters were cut. From this he concluded that involun-
tary fixation of the eyes on the stimulation of light is
caused by a reflex to nerve nuclei from the visual center
• and through the optic radiations. Knies has also put
forward some interesting views to show that the cortical
center for vision is also the cortical center for voluntary
conjugate motions in so far as they are caused by a con-
scious visual impression, and supports this view by an
elaborate scheme. By the same scheme he also shows
hoAV auditory and tactile sensations likewise may pro-
duce voluntary associate motions. Even in the case of
Wernicke, in which a lesion of the inferior parietal lobe
caused conjugate deviation, Knies thought that the closeproximity of the inferior parietal lobe to the visual
cortex was sufficient to have produced the deviation.
It appears that this amounts to subsidizing a fact to
support a theory.
It appears that conjugate lateral paralysis is the only
form of associate paralysis which can be caused by pri-
mary nuclear disease. The vertical forms of conjugate
paralysis have in the main been associated only with
tumors of the corpora quadrigemina. Gowers, Thomp-
son and Steffen have reported such cases. This symptom
also is regarded as distant, and does not necessarily
imply that a center exists in these bodies like to that
in the nucleus of the sixth nerve for conjugate lateral
movements; but it seems clear that tumors of the cor-
pora quadrigemina in some indeterminate way act on
the nuclei for associated upward and downward move-
ments so that their power of innervation is eliminated
or modified. These paralyses of the lateral associated
movements of the eyeballs necessitate the existence of
fibers passing from the nucleus of the third nerve to the
other side, which fibers, of course, are destined only for
the internal rectus of that side. It is interesting to
know that this conclusion is justified by the findings of
Graux, who has demonstrated the existence of these
fibers. They are properly called associate fibers, for it
is by means of them that the associated movements to
the right and left are accomplished.
author's cases.
I have observed two cases of lateral deviation. One, I
believe, was the result of irritation ; the other, of de-
struction.
Case 1.—A man, aged 40, was attacked by an acute otitis
media.
History.—He suffered great pain and the drum-head burst
of itself within tAvelve hours. The pain in the ear was re-
lieved, but the head pain not only did not lessen, but became
worse and began to radiate over his forehead toward the op-
posite side. His symptoms increased in severity and his pulse
gave indications of meningitis. After twelve hours of intense
suffering he became unconscious and comatose, with puffing
respiration. His right leg was flexed on his thigh, the thigh
on the abdomen, and both were inclined toward the median
line. His forearm was flexed on his arm and his hand was
in the classical position of La Main en Griffe, his thumb point-
ing toward his palm. At the same time his eyes and head were
turned toward the left, the right eye being turned inward
further than the left eye outward.
I saw him twenty-four hours after the rupture of his drum;
the mastoid was normal, and I was not able to convince myself
that it Avas tender on pressure. There Avas a large opening in
the drum downAvard aud outward, from which pus slightly
tinged with blood flowed freely. I Avas in a quandary as to the
diagnosis. The contraction of the leg, arm, and hand pointed
to an irritative lesion of the left cortex, and the deviation of
the eyes to the left pointed to an irritative lesion on the right
side or a destructive one on the left. Meningitis was diagnosed,
but in view of the conditions of the mastoid and the rapidity
of the attack I could not bring myself to believe that the
middle ear was the cause. This view Avas strongly fortified by
the contractions of the right hand, arm and leg. It was as-
sumed that there was a lesion of the left cortex, indeterminate
in character, and that a general meningitis was present. In
several hours the deviation to the left had disappeared, and
subsequently the eyes deviated to the right. At the same
time his head no longer pointed toward the left, but did not
point to the right. The possibility of infection from the
mastoid was again entertained, but the quandary was not
removed. In the meantime the man was moribund, and died
about fifty-two hours from the time of his attack.
Postmortem.—The postmortem was most interesting. There
Avas a general purulent pialmeningitis, most marked on the
right side and over the frontal region, but absolutely general.
There was no lesion in the left cortex, none in the right, nor
any in the ventricles. There were, however, petechial hem-
orrhages, very fine in character, on the anterior aspect of each
middle lobe. On removing the brain from the calvarium a
red spot was seen on the tegmen tympani of the right temporal
bone, just short of where the wall rose to form the parietal
boundary. A hairpin thrust through this small opening
entered the mastoid cells and could be pushed into the antrum.
The petrous portion of the temporal bone Avas removed by a
chisel and the cells of the entire antrum, though fresh and
clean in appearance, were completely filled Avith thick yellow-
ish pus. It seemed in the highest degree probable that this
hiatus was a congenital one, because the process had not con-
tinued long enough to produce destruction of the bone.
This region must have been rapidly invaded by the pus after
its entrance into the fossa, and it is my opinion that the
primary deviation to the left was due to the irritation of the
pus on the right inferior parietal lobe. When the pus passed
over to the opposite side the fresh irritation not only relieved
the original deviation but caused the eyes to deviate to the
opposite side.
This at least is consistent with the vieAV that the inferior
parietal lobe is the cortical seat for conjugate lateral move-
ments, and it is obvious that these reflections support the
vieAV of Lándouzy, Wernicke and Henschen as to the location
of the cortical center of the lateral conjugate movements.
Case 2.—This case is quite as interesting, though the drama
has not yet been closed by a postmortem. A tall, heavy,
strong South German, aged 37, had syphilis five years ago.
He apparently recovered from all signs of it under treatment,
and about a Aveek before I saw him (Oct. 25, 1905) he sud-
denly noticed something peculiar about his eyes. On being
questioned he stated that he did not see double, but noticed
that his forearm, hand and leg seemed numb, and that he
could not use his hand well in his work, Avhieh was that of a
baker. These symptoms passed away rapidly. On being ques-
tioned further concerning the double vision, he said that he
saw single except occasionally when he was returning from
work at 8 a. m. He was accustomed to go to his work at 3
a. m.
Examination.—I examined patient on Oct. 25, 1905. His
eyes stared, but there Avas no lagging of the lids and down-
ward movement. Both eyes were turned distinctly to the
left; at times this was more marked than at others. The right
eye looked in further than the left looked out. The power of
convergence was present and seemed to be normal, the con-
vergence being equal in the two eyes for a given point. He
could not be made to see double in any part of the field, even
with the red glass test. The pupillary reflexes in the fundi
were normal. The fields Avere normal, and the vision in each
eye was practically normal, with the correction of a slight
refractive error. In walking he habitually carried his chin
toward the right shoulder. There was no difference in sensa-
tion to the prick of a pin in his hands, arms and legs, but his
grip appeared to be a trifle weak. There was no Romberg
and apparently no difficulty in orientation, although his walk
suggested slight ataxia. The patella reflex on the left seems
a trifle increased ; on the right side, normal.
Treatment.—The patient was put on increasing doses of
potassium iodid, but could take no more than 50 gr. three
times a day. He has continued the iodid of potassium in the
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stated dosage to this date, Dec. 13, 1905. The eyes appear to
be straighter in general than before, but when the left eye
arrives at the median line the right eye still appears to incline
inward. Patient says he feels much better and does not have
to carry his head so much to the right in walking, but he is
not yet able to carry his eyes beyond the median line to the
right. He finds that the fingers of the left hand are still some-
what stiff and clumsy in his work. There is no difference in
sensation between the two hands.
REMARKS.
It is evident that this case is one of conjugate lateral
paralysis, the lateral movements to the right being
paralyzed. Practically all the signs and symptoms of a
classical case of conjugate lateral paralysis are to be
seen here, and Avhat is marked and distinct is that the
paralysis of the external rectus of the right eye is more
pronounced than the paralysis of the internal rectus of
the left eye. This is entirely consistent with the gen-
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orally recognized view that the center of the sixth nerve
is the commanding one in lateral associated movements.
That this is not a true paralysis of the internal rectus
muscle is clear from the fact that the convergence ispractically normal. This is eminently the fact in the
case under discussion; therefore, none of the fibers for
true convergence are influenced, but only those for asso-
ciated moA'ements to the right.
It is interesting and instructive to consider for a fcAV
moments the mechanism of spasmodic and paralytic de-
viation from the standpoint of the different locations of
the lesion. By reference to Figure 1 it will be seen that
in either case paralytic or irritative deA'iations may be
due to a lesion either in the cortex or in the nucleus.
If, for example, the lesion be destructive and lie in the
left cortical center, it is obvious that there will be a
deviation of the eyes to the left. If, in like manner.
the lesion be a destructive one and in the right cortex,
there will be a deviation of the eyes to the right, so that
the eyes will look to the side of the lesion when it is de-
structive and cortical. If, hoAvever, the cortical lesion
be an irritative one and lie in the left cortical center,
the eyes will deviate to the right. If an irritatiA'e lesion
lie at the right cortical center, the eyes will deviate
toward the left. Therefore, in destructive cortical
lesions the eyes look toward the lesion ; in irritative cor-
tical lesions the eyes look away from the lesion. When
the lesion lies in the nucleus, it is clear that these condi-
tions are reversed. Let us suppose a destructive lesion
at the nucleus of the left sixth nerve. The external
rectus of the left eye would thus be paralyzed, and the
internat rectus of the right. The eyes will, therefore,look to the right; in other words, away from the lesion.If, in like manner, the destructive lesion be at the
nucleus of the right sixth nerve, the external rectus of
the right eye and the internal rectus of the left will be
paralyzed and the eyes will look to the left; in other
Avords, away from the lesion. An irritative lesion of the
left sixth nucleus will cause a movement obviously to
the left; the eyes in this case will look toward the lesion.
An irritative lesion of the nucleus of the right sixth
nerve will cause the eyes to look to the right, or toAvard
the lesion.
It noAV becomes of interest to settle the probable posi-
tion of the lesion in the case we have before us. The
deviation here is to the left, and it is a paralytic dcA'ia-
tion. It can not, therefore, be an irritative right corti-
cal lesion, because there is paralysis; but it might con-
ceivably be a destructive lesion of the left cortex; for,
as we haA'e seen, that lesion will produce deviation to the
left.
It will be remembered that there was a transient left
hemianesthesia and hemiplegia that Avould necessitate
the existence of the lesion on the right ; and,
since the doA'iation in this ease is to the left, it is
obviously not a destructive lesion of the right cortex,
for that would produce a deviation to the right. We
are, therefore, forced to the inevitable conclusion that
the lesion is a destructive one and lies at the nucleus
of the right sixth nerve. The sixth nerve, or abducens,
originated mainly from a mass of gray substance on the
floor of the fourth ventricle near its widest part, at apoint practically corresponding to the posterior border
of the pons varolii. From this point the fibers pass
dowmvard and forward through the tuber annulare to
the posterior edge of the pons varolii, where they maybe seen on the base of the brain. Hence, it runs along
the wall of the caA'ernous sinus and through the sphe-
noidal fissure to the eyeball. If the lesion in this case
be not absolutely at the point of origin of the sixth
nerve, at least it is someAvhere in the immediate vicinitv
and is above the decussation of the pyramids. The
hemianesthesia and hemiplegia, fugacious as they were.
distinctly implied that the motor and sensory fibers for
the left side were involved. Whether or not the hemi-
anesthesia and hemiplegia were restricted to the left
arm and leg and did not invoL'e the rest of the left side
is not obvious from the history ; but that the lesion was
syphilitic there can be no doubt in the face of the his-
tory given. It is a fact that there was no hemiplegia
present, nor can I clearly see Iioav it might have occurred,
if the lesion be truly on the floor of the fourth ventricle.
A cortical lesion associated with hemianesthesia and
hemiplegia might have been accompanied by hemianop-
sia.
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The following arc the salient features of this case:
1. Conjugate lateral paralysis, Avith deviation to the
left.
2. Fugacious hemianesthesia and hemiplegia.
3. The location by exclusion of the lesion at the
nucleus of the right nerve.
4. The absence of hemianopsia.
5. The obvious predominance of the external rectus
as opposed to the internal rectus.
6. The retention of normal convergence.
It has been said that simple abducens paralysis may
be caused by a nuclear lesion, but if it be true that a
lesion of the sixth nucleus causes conjugate lateral
paralysis, then lesion of this same nucleus can not cause
simple abducens paralysis, and the so-called nuclear
paralysis of the sixth nerve must be due either to a
lesion in the efferent fibers from the nucleus to the
external rectus (Bennett and Saville) or to a lesion of
the communicating fibers (Knies).
I think it unwise in describing the position of the
eyes in cortical and nuclear lesions, whether irritative
or destructive, to make any reference to the paralyzed
side, since the paralysis is obvious. It is better to define
the direction of the eyes by reference to the seat of the
lesion. I suggest the folloAving arrangement:
.
,.
.
, ,
(Cortical: eves look awav from lesion.Irritative lesions j Nuclear : eyes look toward lesion.
r> i n i,.j„„. ( Cortical : eves look toward lesion.Destructive lesions j Nuclear
.
eyes l00k away (rom iesion.
34 West Thirty-sixth Street.
DISCUSSION.
Du. Mark D. Stevenson, Akron, Ohio, said that muscular
spasms due to irritation, and paralysis due to destruction,
point to the same local diagnosis. Paralysis may be due to a
peripheral, nuclear or central lesion. Conjugate paralysis
must be nuclear or central. In nuclear paralysis there is sus-
pension of voluntary and involuntary movements, and the
nerve and muscle degenerate at an earlier or a later period.
In destruction of a part of the cerebral cortex every other part
is more or less implicated apart from the destruction of the
lort'er groups of ganglion cells, but certain voluntary and in-
voluntary reflexes are retained. It is stated that the third
nerve nucleus contains the nuclei of those muscles which turn
both eyes to the opposite side, viz., internal, superior and in-
ferior recti of the same side, and the inferior oblique of the
opposite side, which is supplied by fibers passing over to the
nerve of the opposite side. Convergence is supposed to be con-
trolled by a central collection of nerve nuclei common to both
sides, whereas the internal rectus in conjugate movements of
both eyes is controlled by a collection of nuclei which are con
nected with the nucleus of the opposite sixth nerve. Central
paralyses, Dr. Stevenson said, are not complete. The nerve
fibers passing from the cortex to the nuclei do not run in
bundles nor originate in any circumscribed part of the cortex,
so that anatomic demonstration of their course is almost im-
possible. Optic and motor fibers freely intermingle in the
cortex and cornea, but the motor fibers are more segregated
near the nerve nuclei, and, therefore, lesions in this neighbor
hood readily cause motor symptoms. Knies states that cortical
spasms affecting the eye muscles are always conjugate; thai
conjugate deviation toward the opposite side can occasionally
be obtained by irritation of many parts of the cortex, espe-
cially from the visual sphere of the occipital lobe. Knies also
says that the deviation of the eyes depends on the distance
from that part of the visual cortex which controls the macula.
The visual spheres are connected by associative fibers with the
temporal, parietal and frontal lobes. These associate fibers
pass through the inferior parietal convolution. Voluntary
ocular movements and involuntary movements due to other
stimuli—e. g., tactile and auditory—can take place, Dr. Stev-
enson said, when the associative fibers to the visual sphere of
the motor cortex are divided : therefore there must be associative
fibers not passing through the visual cortex cr corona radiata.
It is interesting and instructive, he said, to study the various
sources of fibers to the nuclei of the ocular muscles and the
various motor phenomena following destruction of the visual
cortex.
Dr. William Zentmayer, Philadelphia, in referring to Dr.
Claiborne's statement that conjugate lateral paralysis is the
only form of associate paralysis which can be caused by pri-
mary nuclear disease, said that the vertical form of conjugate
paralyses have in the main been associated only with tumors of
the corpora quadrigemina. In a case recently reported by Dr.
Zentmayer, in which there had been a paralysis of the upward
movement of both eyes, diplopia manifested itself during re-
covery, and it was found to be due to the fact that the superior
rectus of one eye remained palsied after the other muscles had
recoA'ered. This pointed to a nuclear lesion. Spiller has
made a study of these cases and concludes that "all the patho-
logic evidence that he has been able to find in cases of per-
sistent palsy of the associated upward and downward move-
ments is indicative of a lesion near the aqueduct of Sylvius,
i. e., in the vicinity of the oculomotor nucleus."
Dr. Alexander Duane, New York, said that Dr. Claiborne
has adopted the theory of Graux that the fibers of the posterior
longitudinal bundle decussate so that the abducens nucleus of
one side is connected with the oculomotor nucleus of the other.
As Bernheimer says, there is no anatomic foundation for this
view of Graux's and the clinical facts are better explained by
the actual anatomic conditions which Bernheimer has worked
out and which are as follows: The fibers from the left abdu-
cens nucleus run to the left (not to the tight) oculomotor
nucleus and there are connected with a certain portion A of
the partial nucleus for the internal rectus. The efferent fibers
from A decussate, that is, pass from the left oculomotor nu-
cleus into the right oculomotor nerve, and supply the internal
rectus of the right eye. It is in this way, and not by any hypo-
thetical decussation in the pons, that the action of the left
externus and of the right interims are correlated so as to
effect a left-hand rotation of both eyes. It must be noted, Dr.
Duane said, that conjugate deviations may be simulated, the
patient failing to move the eyes in the given direction, simply
from lack of will. He has seen one such case which persisted
for years. Such cases can usually be unmasked, he said, by
using Graefe's test. Suppose, for example, a patient is ap-
parently unable to move either eye to the right. The physician
places before each eye a prism of say twenty degrees, with the
apex of each directed to the right, and directs the patient to fix
a small object straight in front of him. If the patient is,
consciously or unconsciously, simulating, both eyes will be seen
to turn to the right behind the prisms and will make ¡i jump
back to the left when the prisms are withdrawn. In true con-jugate paralysis the eyes will make no attempt to move when
the prisms are put on or taken off, and when they are put on
the object will at once become indistinct because no longer
soon with central vision.
ACUTE LYMPHATIC LEUKEMIA. SOME CLIN-
ICAL OBSERVATIONS IN A CASE SUG-
GESTING INFECTION AS AN ETIO-
LOGIC FACTOR.
PHILIP MARVEL, M.D.
ATLANTIC CITY, N. J.
Notwithstanding the great progress made in hematol-
ogy in recent years, the etiology of leukemia still remains
in doubt. A review of the rapidly accumulating liter-
ature on the subject affords but little more than the clin-
ical observations to substantiate any claim which has
been assumed to be the cause of this important disease.Stengel1 has well stated that one who has seen a number
of cases of acute leukemia will not wonder at the persis-
tence with which investigators and clinicians hunt for a
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1. Nothnagel's "Encyclopedia of Practical Medicine," American
edition.
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